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(57)Abstract 

PROBLEM TO BE SOLVED: To solve the problem 
that the capacity of an electroosmotic flow pump 
used for moving blood or the like is lowered 
because the zeta potential of the surface of a 
resin substrate is low in such a case that the 
resin substrate is used in order to inexpensively 
provide a liquid component analyzer including a 
blood analyzer and the high performance 
electroosmotic flow pump driven by low voltage 
inflicting no injury on a person is desired 
earnestly. 

SOLUTION: A plurality of substrates comprising 
different materials are combined and integrated 
to constitute the liquid component analyzer. 




Further, surface treatment is applied even to the 
substrates same in kind. Furthermore, a fine 
groove group is formed to an insulator or a 

substrate coated with an insulating material to realize a pump driven by low voltage. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Slot passage is formed in an insulating material substrate. All over the slot 
passage concerned to the slot passage concerned and parallel And the grooves which 
consist of two or more [ have fixed die length in the same depth as the slot passage 
concerned ] are formed. By covering with the insulating material substrate which 
prepared the hole of a pair in the location corresponding to the both sides of the grooves 
concerned for the front face of the slot passage containing the grooves concerned, 
pouring in an electrolytic solution from the hole concerned, preparing an electrode in the 
hole of the pair concerned, and impressing an electrical potential difference to 
inter-electrode [ concerned ] Migration equipment of the electrolytic solution in the slot 
passage characterized by moving an electrolytic solution to another side from one side of 
two electrodes. 

[Claim 2] Use a silicon substrate instead of the insulating material substrate concerned 
according to claim 1 , and slot passage is formed in the silicon substrate concerned. The 
grooves which consist of two or more [ have fixed die length in the same depth as the 
slot passage concerned in parallel with the slot passage concerned ] are formed all over 
the slot passage concerned. By oxidizing all the front faces of the slot passage containing 
the grooves concerned, covering with the insulating material substrate which prepared 
the hole of a pair in the location corresponding to the both sides of the grooves 
concerned, pouring in an electrolytic solution from the hole concerned, preparing an 
electrode in the hole of the pair concerned, and impressing an electrical potential 
difference to inter-electrode / concerned Migration equipment of the electrolytic solution 
in the slot passage characterized by moving an electrolytic solution to another side from 
one side of two electrodes. 

[Claim 3] Migration equipment of the electrolytic solution in the slot passage 
characterized by connecting to claims 1 and 2 the slot passage which makes the slot 
passage concerned move electric-field liquid to the upstream of the slot passage of a 
publication. 

[Claim 4] The electrode which prepared the electrical potential difference impressed to 
the electrode of a pair given in claims 1 and 2 in the electrode ring of the upstream which 
an electrolytic solution moves is migration equipment of the electrolytic solution in the 
slot passage characterized by impressing an electrical potential difference to the 
electrode prepared in touch-down potential at the electrode ring of the downstream. 



[Claim 5] The electrical poraitial difference impressed to the SRtrode of the 
downstream according to claim 4 is migration equipment of the electrolytic solution in the 
slot passage characterized by being - electrical potential difference. 
[Claim 6] Migration equipment of the electrolytic solution in the slot passage 
characterized by processing a silicon substrate according to claim 2, changing the 
thickness of an oxide film after forming the slot passage concerned and two or more 
grooves, and changing the width of face between the slots of the two or more grooves 
concerned. 

[Claim 7] Migration equipment of the electrolytic solution in the slot passage 
characterized by using silver/silver silver chloride electrode, and closing at the electrode 
of the upstream with which an electrolytic solution flows among the electrodes of the 
pair of a publication to claims 1 and 2. 

[Claim 8] Migration equipment of the electrolytic solution in the slot passage 
characterized by for the two or more grooves concerned of a publication keeping spacing 
in claims 1 and 2, and being arranged at a serial. 

[Claim 9] The two or more grooves concerned given in claims 1 and 2 are migration 
equipment of the electrolytic solution in the slot passage characterized by being arranged 
more widely than the width of face of the slot passage concerned, and connecting with 
the slot passage concerned. 

[Claim 10] It is migration equipment of the electrolytic solution in the passage concerned 
according to claim 2 and the slot passage characterized by forming two or more grooves 
in the silicon layer on a SOI (Siliconon Insulator) substrate. 

[Claim 11] A silicon substrate and a silicon layer given in claims 2 and 10 are faced at 
formation of the slot passage concerned and two or more grooves. **** reactive ion 
etching for gas containing a fluorine atom, and fluorocarbon gas and the mixed gas of 
hydrogen are used. With floating potential Uniform deposition of Mizouchi of the 
fluorocarbon film, Removal of the pars-basilaris-ossis-occipitalis deposition film by **** 
reactive ion etching for gas containing a fluorine atom, The slot passage characterized by 
forming the structure concerned by repeating 1 cycle which consists of etching of silicon, 
and removal of the Mizouchi deposition film by the oxygen plasma many times, and the 
approach of two or more grooves formation. 

[Claim 1 2] A silicon substrate and a silicon layer given in claims 2 and 1 0 are faced at 
formation of the slot passage concerned and two or more grooves. On the non-dense 
front face of the shape of a wave produced on the side attachment wall of all slots after 
the slot passage of claim 1 1 , and etching formation of two or more grooves The gas 
which mixed the oxygen of 2.5 times or more of the gas concentration concerned in the 
gas containing a fluorine atom is made to discharge with 2.45GHz microwave. The silicon 
slot passage characterized by conveying the produced activity type of gas to the 
down-stream region where the plasma does not exist, and exposing it, and the approach 
of smoothing of the side attachment wall of two or more silicon grooves. 
[Claim 1 3] The slot passage characterized by performing wet oxidation in case all the 
silicon front faces that include a silicon slot after smoothing of silicon slot passage 
according to claim 1 2 are oxidized, and the approach of two or more grooves formation. 
[Claim 14] Component analysis equipment of the liquid constituted combining the 
components using two or more substrate ingredients with which the electrokinetic 
potentials in an interface with the solution concerned differ mutually when immersed in 



the same electrolytic solution. 

[Claim 15] Component analysis equipment of the liquid characterized by the 
electrokinetic potential in an interface with the solution concerned when being 
component analysis equipment of the liquid constituted combining two or more substrate 
components, surface treatment being performed to a part of front face [ at least ] of 
some substrates in two or more substrates concerned, and the front face after this 
surface treatment being especially immersed in the same electrolytic solution differing 
from it of the substrate ingredient before surface treatment. 
[Claim 1 6] Component analysis equipment of the liquid characterized by using what 
contains especially a silicon oxide as a principal component as one of the substrate 
ingredients according to claim 1 4. 

[Claim 1 7] the component analysis equipment of the liquid characterized by the silicon 
substrate front face concerned having oxidized by using especially silicon as a principal 
component as one of the substrate ingredients according to claim 1 4, using WA **. 
[Claim 18] Component analysis equipment of the liquid characterized by surface 
treatment according to claim 15 being covering of a silicon oxide film. 
[Claim 19] The manufacture approach of the component analysis equipment of the liquid 
characterized by forming a silicon oxide film according to claim 1 8 using the plasma 
treatment of the gas of the molecule which contains silicon as a configuration element at 
least, and the gas of the molecule which contains oxygen as a configuration element, and 
the component analysis equipment of a liquid. 

[Claim 20] The manufacture approach of the component analysis equipment of the liquid 
characterized by being reforming accompanying oxidation treatment of the molecule with 
which surface treatment according to claim 1 5 constitutes a front face, and the 
component analysis equipment of a liquid. 

[Claim 21] Component analysis equipment of the liquid characterized by the substrate 
ingredient which performs surface preparation according to claim 1 5 being plastics. 
[Claim 22] Component analysis equipment of the liquid characterized by using at least 
the plastics other than the substrate ingredient which contains silicon oxide according to 
claim 1 6 as a principal component as a substrate ingredient. 
[Claim 23] Component analysis equipment of the liquid characterized by using the 
plastics other than the substrate ingredient which uses as a principal component the 
silicon with which the oxidizing zone is formed in the front face according to claim 1 7 as 
a substrate ingredient 

[Claim 24] Component analysis equipment of the liquid with which plastics according to 

claim 21 to 23 is characterized by being especially polyethylene terephthalate (PET). 

[Claim 25] Component analysis equipment of the liquid with which plastics according to 

claim 21 to 23 is characterized by being especially a polycarbonate (PC). 

[Claim 26] Especially a liquid given in claims 14 and 15 is component analysis equipment 

of the liquid characterized by hydrogen ion concentration being neutrality (pH being about 

seven). 

[Claim 27] Especially a liquid given in claims 14 and 15 is component analysis equipment 
of the liquid characterized by being blood. 

[Claim 28] An extraction means by which the component analysis equipment of a liquid 
according to claim 27 extracts blood from in the living body, Among separation means to 
separate a blood serum from a filtration means to filter the blood concerned extracted at 



least and to obtain plasma^r the blood concerned, one of meH^ An analysis means to 
analyze the matter in the blood concerned, and the extraction means concerned, the 
filtration means concerned, the separation means concerned and a passage means to 
connect the analysis means concerned, The extraction means concerned, the filtration 
means concerned, the separation means concerned, the analysis means concerned, and 
the migration means to which the component of the blood concerned which exists in the 
passage means concerned is moved, Component analysis equipment of the liquid 
characterized by having a control means for controlling actuation of at least one means 
of the output means for taking out the information from the analysis means concerned 
outside, the extraction means concerned and the filtration means concerned, the 
separation means concerned, the analysis means concerned, the migration means 
concerned, and the output means concerned. 

[Claim 29] Some means which include a migration means at least among various means 
according to claim 28, and other means are the manufacture approach of the component 
analysis equipment of the liquid which sticks them after being formed on a once different 
substrate, respectively, and is characterized by being unified, and the component analysis 
equipment of a liquid. 

[Claim 30] Component analysis equipment of the liquid with which the substrate 
ingredient which forms the means of some which include a migration means at least 
according to claim 29 is characterized by using what contains especially a silicon oxide as 
a principal component. 

[Claim 31] Component analysis equipment of the liquid characterized by the silicon 
substrate front face concerned having oxidized, using that in which the substrate 
ingredient which forms the means of some which include a migration means at least 
according to claim 29 contains especially silicon as a principal component 
[Claim 32] The substrate ingredient which forms the means of some which include a 
migration means at least according to claim 29 is especially plastics, and a migration 
means part is [ a front face ] component analysis equipment of the liquid characterized 
by mainly being covered with the silicon oxide film a part at least. 
[Claim 33] The substrate ingredient which forms the means of some which include a 
migration means at least according to claim 29 is especially plastics, and a migration 
means part is [ a front face ] component analysis equipment of the liquid characterized 
by mainly being covered with the silicon oxide film a part at least 

[Claim 34] Component analysis equipment of the liquid characterized by giving reforming 
accompanying oxidation treatment of the molecule which constitutes a front face to a 
part of front face [ at least ] of the means of some which include a migration means at 
least according to claim 29. 

[Claim 35] Especially plastics given in claims 33 and 34 is component analysis equipment 
of the liquid characterized by being polyethylene terephthalate. 

[Claim 36] Especially plastics given in claims 33 and 34 is component analysis equipment 
of the liquid characterized by being a polycarbonate. 

[Claim 37] Some [ at least ] front faces of the various means in the substrate which 
forms means other than the means of some which include a migration means at least 
according to claim 29 are the manufacture approaches of the component analysis 
equipment of the liquid characterized by being covered with the organic molecule which 
has biocompatibility, and the component analysis equipment of a liquid. 



[Claim 38] Component ana^is equipment of the liquid with wfflW the organic molecule 
which has biocompatibility according to claim 29 is characterized by being especially an 
MPC (2-methacryloyloxyethylphorylcholine) polymer. 

[Claim 39] It is component analysis equipment of the description and ****** about the 
organic molecule which has biocompatibility according to claim 29 being especially a 
polyethylene glucose. 

[Claim 40] Attachment of the substrates in which various means according to claim 29 
were formed, and connection of each means of the substrate boundary accompanying 
unification are the manufacture approach of the component analysis equipment of the 
liquid characterized by carrying out by forming passage in the direction of a right angle in 
the connection side between other means, and the component analysis equipment of a 
liquid. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the chip equipment currently called the 
micro capillary constituted by the micro slot passage produced to insulating material 
substrates, such as a quartz plate and a macromolecule plate, its manufacture approach, 
and the pumping plant made to drive on an electrical potential difference low in order to 
move an electrolytic solution into the capillary concerned and its manufacture approach. 
Especially, electrolytic solutions, such as blood of a minute amount (one or less 
microliter), are poured in into a capillary, this is moved on the biosensor in a capillary, 
that component analysis measurement is performed, and it is related with the inspection 
diagnostic device and equipment which diagnose human being's health condition from this 
measurement result in the case of blood, and the electroendosmose style pumping plant 
to which an electrolytic solution is moved. 
[0002] 

[Description of the Prior Art] Conventional health and a conventional illness condition 
extracted a lot of several cc blood, and have been diagnosed from the measured value 
obtained with large-scale automatic hemanalysis equipment to the analysis. However, the 
ultra-fine processing technology used for semiconductor device production which 
progressed to the degree of pole is applied, various analyzers and an analysis apparatus 
are arranged on the chip of several cm around at most from several mm, body fluid, such 
as a test subject's blood, is led there, and development of the new device which can 
grasp a test subjects health condition in an instant, and the tendency of the utilization 
have been increasing in recent years, the site of that compression of the health 
insurance benefits an increment of which is enhanced can be aimed at because this 
makes the health care of old every day possible at home in this **** aging society with 
such the cheap advent of a device, or emergency medical service — setting — a test 
subject — an infectious disease (hepatitis — ) acquired immunodeficiency etc. — etc. — 
if it can judge quickly whether it holds or not using this device, since various social 
effectiveness is expected, that suitable correspondence can be performed etc. will be the 
technical field which is attracting attention very much. 

[0003] Usually, such an automatic analyzer was installed in medical institutions, such as a 
hospital, the scale was large and the actuation was also restricted to what has special 
rating. However, such an automatic analyzer is replaced in recent years, and the small 



simple hemanalysis approacn and hemanalysis equipment whicWImed at carrying out the 
hemanalysis by one's hand at each home are developed (application for patent 
2000-120189). 

[0004] An example of such hemanalysis equipment is shown in drawing 1 .101 is a 
substrate and each means of this equipment shown below is constituted by the micro 
capillary. 102 is the extraction means of blood. 103 is a needle in the air and is attached 
to an extraction means. 1 04 which stabs the inside of the body with this needle, and is 
used as the intake of the blood into a substrate, and 105 are electrodes, and take in 
blood in a substrate from the inside of the body with the suction force by the 
electroendosmose style produced for the electrical potential difference impressed to 
inter-electrode [ this ]. 1 06 is the filtration means of blood and has two or more slits 
which become narrow [ spacing ] gradually toward a lower stream of a river from the 
upstream of the flow of blood. By this slit, the erythrocyte in blood, a leucocyte, a 
lymphocyte, and a platelet are filtered and removed, and plasma is obtained to the 
downstream of a filtration means. 107 is a separation means, for example, consists of a 
micro capillary of a U character mold. After leading the plasma which filters the extracted 
blood and is obtained to this U character type of micro capillary, the blood serum which 
carried out separation removal of the coagulation factor from plasma is obtained by the U 
character section by applying acceleration in the fixed direction for this substrate with a 
centrifugal separation vessel. 1 08 is an analysis means and has a sensor for measuring 
each concentration, such as the pH value in blood, oxygen, a carbon dioxide, sodium, a 
potassium, calcium, a glucose, and a lactic acid. 109 is a passage means to connect each 
of an extraction means, a filtration means, a separation means, and an analysis means, 
and consists of a micro capillary which etched and manufactured the substrate. 1 10 is a 
migration means for moving blood by the electroendosmose style in a micro capillary. 1 1 1 
is an output means for taking out information from an analysis means, and consists of 
electrodes etc. 1 1 2 is a control means for controlling the above extraction means, a 
filtration means, a separation means, an analysis means, a migration means, and an output 
means if needed. Although not illustrated, it has a maintenance means for holding blood in 
the micro capillary on a substrate, and this plate is pasted up or stuck to the substrate 
101 by pressure. 

[0005] It is filtered with the filtration means 1 04 and becomes plasma, and separation 
removal of the coagulation factor is further carried out with the separation means 105, a 
blood serum is obtained, and the blood extracted by the extraction means 1 02 measures 
each concentration, such as a pH value, oxygen, a carbon dioxide, sodium, a potassium, 
calcium, a glucose, and a lactic acid, for this in an analysis means. The migration means 
1 1 0 which used the electrophoresis method performs migration of the blood between 
each means. 

[0006] Although glass ingredients, such as a quartz, were used for the substrate of such 
hemanalysis equipment in many cases, a resin material is increasingly used as what is 
suitable holding down costs and manufacturing equipment in large quantities again. 
[0007] Moreover, the migration means 1 1 0 stated by drawing 1 is used in order to draw 
blood in a micro micro capillary chip or to introduce the solution for proofreading of a 
biosensor, is micro and consists of pumps of a low power drive. Although what drove 
diaphram with the PIESO component with the micro machine technique is main as for the 
conventional micro pump In addition, an electrode array is inserted into that to which the 



molecule which puts in a ^^h electrode in a capillary, impre^jl a high DC electrical 
potential difference to this, and has a charge in an electrolytic solution is driven, and a 
solution is moved, and a capillary. The electrical potential difference of a square wave is 
impressed carrying out a phase shift to it, and there are some to which an electrolytic 
solution is moved. 
[0008] 

[Problem(s) to be Solved by the Invention] since the absolute value of the electrokinetic 
potential ( F-potential ) of the front face when dip the almost neutral solution containing 
a blood blood serum component element be comparatively low when a resin material be 
use as a substrate , if the capacity of the pump action in a migration means 1 1 0 to use 
an electroendosmose style decline , the problem acquire and say have arise . On the 
other hand, in order to suppress adhesion of protein and a corpuscle, it is necessary to 
cover the macromolecule micell which has the straight chain of the organic material 
which has biocompatibility, for example, an MPC (2 methacryloyloxyethylphorylcholine) 
polymer, and a polyethylene glycol (PEG) on a front face with the part which the whole 
blood or the blood serum of the extraction means 102, the filtration means 106, the 
separation means 1 07, the analysis means 1 08, and the passage means 1 09 contacts on a 
front face. The effectiveness of these living body adaptation film is already described in 
the application for patent 2000-116091. 

[0009] In order to solve these problems, the front face of the extraction means 1 02 in 
the means of the versatility on the same resin substrate as shown in drawing 1 in the 
application for patent 2000-1 16091, the filtration means 106, the separation means 107, 
the analysis means 108, and the passage means 109 is covered with the organic material 
which has biocompatibility. An ingredient with the large absolute value of the F-potential 
of a front face when the front face of the migration means 1 1 0 dips a neutral electrolytic 
solution on the other hand, For example, it covers with a silicon oxide partially, or the 
method of aiming at reforming of the resin which constitutes the migration means front 
face concerned, and raising the absolute value of F-potential by plasma treatment, is 
shown. However, in the case of these approaches, covering or surface treatment of a 
desired ingredient needed to be performed to the desired part, but since the magnitude 
of each means on a substrate was the order of the micrometer from the first, there was 
a problem that it was difficult to perform classification and surface treatment of covering 
of such a front face with a sufficient precision. 

[0010] Moreover, the diaphram drive of the micro pump used conventionally is 
complicated structure, a life is also in diaphram, and we are anxious also about making 
blood and an electrolytic solution pollute depending on the quality of the material. 
Moreover, it is not so easy on manufacture to prepare an electrode in the part to which 
other solutions are moved, and it also has the problem of the same contamination. 
Although the chip which can diagnose health condition by being home which this 
invention aims at must be the cheap thing which can be thrown away, since it cannot say 
that the conventional approach is cheap but the high voltage and a RF are needed 
further, people cannot call it insurance for using it at home. The purpose of this invention 
has structure in offering the electroendosmose style pumping plant to which an 
electrolytic solution can be simply moved powerfully by low-battery drive, in order to 
pour minute amount blood into a micro capillary chip using a super-thin needle. 
[0011] 



[Means for Solving the PflPFem] The trouble at the time of pl^rming covering or 
surface treatment of a desired ingredient to the part of a request of the conventional 
technique which was expressed in the top forms various means on the same substrate, 
and derives them from having performed surface treatment suitably required for a part of 
these front faces. The artificers of this invention changed many divisions of ****** and 
substrates used for every them for every required surface treatment, formed these 
means, respectively, after they performed required surface treatment, stuck these 
substrates, unified, and they thought that what is necessary was just to constitute 
hemanalysis equipment For example, in drawing 1 , the means of the extraction means 
102, the filtration means 106, the separation means 107, the analysis means 108, and 
passage means 109 grade and the migration means 110 are produced independently of on 
a respectively different substrate, and both are stuck and it unifies, after giving 
appropriate surface coating, surface treatment, etc. to each substrate. There is an 
advantage that covering or the reformer, and the approach that it becomes unnecessary 
to perform surface coating and surface treatment locally like before, and special time and 
effort is needed are not needed, by doing in this way. 

[0012] The means of extraction means 102 other than migration means 110, the filtration 
means 106, the separation means 107, the analysis means 108, and passage means 109 
grade is formed on the cheap substrate made of resin concrete first. A part of front face 
[ at least ] which constitutes these means at this time is covered with the ingredient 
which has biocompatibility, such as an MPC polymer. On the other hand, the migration 
means 1 1 0 is formed on a substrate with surface area smaller than the above-mentioned 
substrate made of resin. When a part of front face [ at least ] which constitutes the 
migration means 1 1 0 at least at this time dips the electrolytic solution of a neutral region, 
it consists of ingredients with the absolute value of F-potential higher than that of the 
front face of the various means formed on the above-mentioned substrate made of resin. 
And the substrate made of these resin and the substrate with which the migration means 
1 1 0 is formed are stuck, and it unifies. At this time, passage is certainly connected 
between the analysis means 108 on a resin substrate, and the migration means 1 10 on a 
substrate with surface area smaller than the resin substrate concerned. Adhesion of 
protein, various corpuscles, etc. which are contained in a constituent of blood by making 
it above in the means of the extraction means 102, the filtration means 106, the 
separation means 1 07, the analysis means 1 08, and passage means 1 09 grade is 
controlled. A blood blood serum component can pass these means duly. Moreover, a part 
of front face [ at least ] of the migration means 110 From consisting of ingredients with 
the absolute value of F-potential higher than that of the front face of the various means 
formed on the above-mentioned substrate made of resin, when the electrolytic solution 
of a neutral region is dipped When using an electroendosmose style as a migration means, 
high drawing in or extrusion capacity can be acquired with low inter-electrode potential. 
[0013] Moreover, the principle of an electroendosmose style used as some radicals of 
this invention is briefly explained using drawing 2 . Although 201 is a quartz plate and the 
quartz front face 202 is usually covered with the hydroxyl group, if an electrolytic 
solution 203 is poured into the capillary 204 made from a quartz, a hydrogen ion moves 
into an electrolytic solution, consequently negative charge 205 arises on the surface of a 
quartz, and the cation 206 in an electrolytic solution (cation) will move to a front face, 
and will produce the electric double layer 207 of helmholtz. An electroendosmose style 



has the large one where Influential, and a call and its potent^ire larger in this 
potential, and that potential of especially a quartz is high, then, the both ends of a 
capillary — forward — 208 and negative — when the high voltage of 209 is impressed, 
the phenomenon which the cation flows to a negative electricahpotentiahdifference side, 
and the electrolytic solution itself moves in the negative electricahpotentiahdifference 
direction by the viscous flow 210 is an electroendosmose style. Therefore, if such a 
capillary made from a quartz is connected to a part of passage, an electrical potential 
difference is impressed only to the both ends of a capillary and passage is filled with an 
electrolytic solution, an electrolytic solution can be moved to the whole passage by the 
electroendosmose style which flows to the capillary. The thing equivalent to this capillary 
made from a quartz is calling it the electroendosmose style pump. However, in order to 
move an electrolytic solution, hundreds to several kV was also required only by 
impressing an electrical potential difference to a part of passage like drawing 2 
conventionally. Since the pressure to which the electrolytic solution equivalent to 
electroendosmose style pump capacity is moved on the other hand is mostly in inverse 
proportion to the cross section of a capillary, since adhesion of a cation is increased, 
width of face is wide, in order that a solution may make it easy to flow, die length is 
short, and in order for high electric field to make it impressed only by the pump part, the 
structure of a narrow gap is needed. 
[0014] 

[Embodiment of the Invention] The schematic diagram of the equipment based on this 
invention is shown in drawing 3 . The same number as drawing 1 shows the thing same all 
over drawing as drawing 1 . The means of the extraction means 1 02, the separation 
means 107, the analysis means 108, and passage means 109 grade is formed between the 
resin substrate A303 and the resin substrate B304, and these front faces are covered 
with the MPC polymer. On the other hand, the migration means 1 10 is formed between a 
substrate A306 and a substrate B307, and when a part of front face [ at least ] of the 
migration means concerned dips the electrolytic solution of a neutral region, it consists of 
ingredients with the absolute value of F-potential higher than that of the front face of 
the various means formed on the above-mentioned substrate made of resin. [ at least ] 
This may use an ingredient with F-potential high in this way for the substrate itself, may 
cover the front face with an ingredient with high F-potential using cheap resin to a 
substrate, and may raise F-potential by surface treatment processing. After performing 
such processing, the resin substrate A303, the resin substrate B304, and a substrate 
A306 and a substrate B307 are stuck, and it unifies. The passage between the analysis 
means 108 and the migration means 1 10 is connectable by sticking making the hole which 
the resin substrate A303 and the substrate B307 were made to penetrate in the passage 
connection 302 at this time agree. 

[0015] The schematic diagram of the structure of the electroendosmose style pump of 
this invention is shown in drawing 4 . 401 is an insulating material plate or silicon 
substrates, such as a quartz plate, 402 is the slot passage used as a micro capillary, the 
trench group which becomes the part from the a large number book of 403 is formed, and 
404 and 405 are an inlet and emission opening, respectively. In the case of a silicon 
substrate, 402 and 403 are first oxidized after processing formation. Drawing 5 is the lid 
501 of the substrate with which the slot shown by drawing 4 was formed, and oxidizes a 
quartz substrate or a silicon substrate. 401 and 501 are pasted up. 502 and 503 are the 



holes the inlet of an electable solution, and for emission opl^gs corresponding to 404 
and 405, respectively, and 504 and 505 are electrodes, respectively and are a metal, a 
linear Ag/AgCI electrode, or linear metal thin films, such as platinum. 
[0016] Next, signs that the pump action of this invention is caused in structure are 
explained to drawing 4 using drawing 6 . First, a flute width is narrow, and the depth is the 
same depth as slot passage, and forms the grooves 602 which prepared the several many 
slots in a part of slot passage whole [ 601 ] where an electrolytic solution flows. And if an 
electrolytic solution is filled to the whole slot passage and an electrical potential 
difference is impressed to the both sides of these two or more grooves from the 
electrode of 603 and 604, ion tends to flow, in the part 602 of grooves, it will be hard to 
flow and resistance will become very high 605 and 606 other than these grooves. 
Therefore, as the great portion of applied voltage concentrates on the both ends of 
grooves, consequently it is shown in drawing 6 , since high electric field will be impressed 
to the narrow slot gap in grooves, even if the electrical potential difference which the 
cation adhering to a slot impressed is low, it becomes easy to move electric field 607. 
[0017] 

[Example] The [first example] In drawing 2 , polyethylene terephthalate (PET) is used as 
an ingredient of the resin substrates A, B, and C. Moreover, the extraction means 102, 
the separation means 1 07, the analysis means 1 08, and the means of passage means 1 09 
grade and the migration means 1 1 0 which used the electroendosmose style are formed 
on each substrate, using a quartz as an ingredient of the substrate ingredients A and B. 
After covering an MPC polymer in the front face of each means on a PET substrate, the 
lamination unification of a PET substrate and the quartz substrate is carried out, and 
hemanalysis equipment is constituted. It checked that a phosphate buffer solution is filled 
only in a migration means, blood was actually drawn from the extraction means 102 using 
an electroendosmose style, the separation means 107 performed blood serum corpuscle 
separation, and it could perform leading a blood serum component to an analysis means 
in a short time rather than the case where migration of blood and a constituent of blood 
produces satisfactory only using a quartz substrate when tried. It is thought that it is 
because are the process which covers an MPC polymer only for the extraction means 
102 of drawing 1 , the separation means 107, the analysis means 108, arid the passage 
means 109, the solvent which contains an MPC polymer slightly permeated to the 
migration means 1 10, a part of here will be covered with an MPC polymer and F-potential 
fell that it can be made to move for a short time rather than the case of only a quartz 
substrate. Thus, an analysis apparatus including the migration means of a liquid is cheaply 
producible, controlling the problem accompanying such surface treatment by making into 
plurality the substrate used according to a required surface state by this invention. 
Moreover, the migration means 1 1 0 was formed in the front face in which a silicon 
substrate is oxidized thermally and the total dinner lower layer is formed, and when it 
stuck with this and the PET substrate in which the means of the extraction means 102, 
the separation means 107, the analysis means 108, and passage means 109 grade was 
formed and unified, the almost same good result was obtained. 

[0018] The [second example] PET which is cheap plastics is used as a substrate instead 
of the quartz substrate used in the first example. After forming a migration means in this, 
for the purpose of silicon oxide-film covering to this wall front face as the molecule 
which contains silicon as a configuration element in a migration means — TEOS (a 



tetra-ethoxy silane — ) In^Wuce oxygen with the helium (heli^P as a diluent as a 
molecule which contains Si (OC2H5)4 and oxygen as a configuration element, and an 
electrode is installed in the substrate outside of a migration means. The RF (frequency: 
13.56MHz) was impressed to this 5W, and the microplasma was generated under the 
atmospheric pressure within a migration means. After performing this processing for 1 
minute, it sticks with the PET substrate in which the extraction means 1 02, the 
separation means 107, the analysis means 108, and the passage means 109 were formed, 
and unifies, and hemanalysis equipment is formed. It checked that blood was actually 
drawn from the extraction means 1 02, the separation means 1 07 performed blood serum 
corpuscle separation, and migration of the blood and the constituent of blood of leading a 
blood serum component to an analysis means could be performed satisfactory. Moreover, 
after introducing the oxygen gas diluted with helium and performing microplasma 
processing in a migration means similarly, blood almost equivalent to the case where 
introduced TEOS and a silicon oxide film is covered to a wall, and the migration property 
of a constituent of blood were acquired. This is considered to be because for high 
F-potential to have been obtained as a result of the polarization of the molecule which 
constitutes a front face by surface treatment processing to which a wall front face 
oxidizes by the oxygen plasma. The good result was obtained as well as the time of PET 
when the polycarbonate (PC) which is too still cheaper plastic material instead of PET 
was used. 

[0019] The [third example] The electroendosmose style pump as shown in drawing 4 was 
produced, and the engine performance was investigated. In the case of the quartz plate, 
the producing method carried out sputter deposition of the chromium (Cr) film to the 
quartz plate front face by the thickness of 1 .5 micrometers using the quartz plate and 
the silicon substrate. In the case of silicon, wet oxidation of the silicon substrate was 
carried out at 1000 degrees C, and it formed the 800nm thermal oxidation film. On Cr 
film, in the case of silicon, in the case of the quartz plate, about 700nm spin spreading of 
the electron beam resist (ZEP7000) was carried out, and it formed the pattern with the 
electron-beam-lithography machine on the oxide film. It was laid in the mask, in the case 
of Cr film, the wafer was laid in the water-cooled base which switched on 13.56MHz 
high-frequency power for ICP (inductively coupled plasma) by 500kW at the one-roll 
antenna mold, and combined the mixed gas of +30% oxygen of chlorine with the 13.56MHz 
RF for DC-bias impression from the antenna in the location of a 19cm lower stream of a 
river, and Cr film was etched by 120eV ion energy. ICP of SF6 was used for the mask for 
this Cr film C3F8+70%, and the quartz substrate of a substrate was etched. 
[0020] Using C4F8+40%H2, in the case of the thermal oxidation film, 13.56MHz 
high-frequency power was supplied to the one-roll antenna of ICP by 600kW, it laid the 
wafer in the water-cooled base combined with 13.56MHz high frequency for DC-bias 
impression, and etched it with this resist mask by 300eV ion energy. After removing a 
resist, the oxide film was used as the mask and Si substrate of a substrate was etched 
with the amelioration Bosch process. The usual Bosch process etches Si into an 
isotropic configuration with plasma, such as (1) SF6. (2) By plasma, such as CHF3, 
impress the fluorocarbon film to the wall of an isotropic configuration, and high frequency 
bias is impressed to a base in deposition and (3) argon plasma. Although the impact of 
the Ar+ ion is carried out, 1 cycle of removal of only the deposition film at the bottom is 
repeated many times and Fukahori (deep) etching of Si substrate is performed, sputter 



etching of the thermal oxIWKion film is carried out with Ar+ io^fnd mask-proof nature is 

Then, although an undercut 702 will arise as this amelioration if (1) silicon 
oxide film 701 is first used as a mask and RIE (reactive ion etching) using SF6 is 
performed as that process is shown in drawing 7 , more partes basilaris ossis occipitalis 
703 than the amount of undercuts are etched. Here, 704 is a silicon substrate. (2) Make 
Mizouchi deposit the fluorocarbon film 705 on homogeneity in floating potential using 
C4F8+20%H2. (3) Etch the silicon substrate 704 of a substrate into the coincidence which 
removes the pars-basilaris-ossis-occipitalis deposition film according to the process of 
(1) again. (4) 02 plasma removes the Mizouchi deposition film. 1 cycle which consists of 
this process is repeated many times, and a silicon substrate is etched deeply. However, it 
originates in the undercut of 703 and a wavelike configuration essentially occurs on a slot 
side attachment wall. Then, with the fluorine atom produced in the 2.45GHz microwave 
discharge using 02 4+300% of CF, and a superfluous oxygen atom, this slot is processed 
by the downflow and a wavelike configuration is graduated. AN front faces including the 
slot on the silicon are oxidized after the process concerned, although an oxide film is 
risen and formed in opening of a slot by the dry oxidation using 02 in that case as shown 
in drawing 8 (b) — the pie RO JIE nick reaction of the steam of distilled water, the mixed 
gas of oxygen, and the mixed gas of oxygen and hydrogen — **** — when the wet 
oxidation style which introduces the produced water into a hot electric furnace, and 
oxidizes silicon was used, it became clear that Mizouchi oxidized to homogeneity as 
shown in drawing 8 (b). 

[0021] In this way, 2/13 kind of wet oxidation was considered for the formed silicon slot 
as 10 minutes at 1000 degrees C. This slot passage, the chip which consists of grooves, 
and the quartz plate which opened the electrode ring with the ultrasonic drill were 
immersed into 1% fluoric acid solution, and the pressure of 1.3Mpa was impressed for 24 
hours, and it pasted up. This is calling it fluoric acid bonding. Since manufacture of a deep 
groove with a width of face of 1 micrometer or less was difficult in the case of the quartz 
substrate, drawing 9 shows the block diagram when investigating the engine performance 
using the electroendosmose style pump manufactured to the silicon substrate. The 
grooves pump section 904 which formed the Ag/AgCI electrode 902 and the platinum 
electrode 903 in the electrode ring with a diameter [ of the both sides of the slot passage 
901 with a width of face / of 0.5mm / and a depth of 10 micrometers ] of 1.5mm, and 
established the Si02/Si slot with a gaps [ two kinds of ], 0.85 micrometers (a) and 0.6 
micrometers (b), and a depth of 10 micrometers in the 0.5mmx0.5mm field in the 
meantime at 316 trains was produced. + electrical potential difference was impressed to 
the Ag/AgCI electrode of 902, and - electrical potential difference was impressed to the 
platinum electrode of 903. The reason using an Ag/AgCI electrode is that there is no 
phenomenon of electrolyzing an electrolytic solution in impression of a low battery, and 
generating hydrogen. Therefore, it stopped the hole with adhesives after inserting an 
Ag/AgCI electrode in order to prevent the inflow of the air from the hole of 902, since 
the flow of an electrolytic solution flows toward 902 to 903. Spacing of the hole of 902 
and 903 is 3mm, and moved the electrolytic solution of the 3mmx1 0micrometerx0.5mm 
volume as a load after all. As an electrolytic solution, ionic strength used 1/10 and pH 
used PBS (phosphate buffer solution) of 7.4. In case blood is drawn in a capillary 906 
from the inlet of 905 and a health marker is measured using the pump concerned with a 
reference electrode 907 and a biosensor (ion sensitive electric-field mold transistor) 908, 



for example, ISFET, in onwFto prevent the effect of the poteWil impressed to the 
electrostatic discharge and the pump concerned of gate dielectric film of ISFET, the 
Ag/AgCI electrode of 902 is made into touch-down potential. 

[0022] Drawing 10 shows the relation between a flow rate (a nano liter / second) and 
applied voltage using the pump made from this silicon substrate, (a) was the case where 
the gap between slots was 0.85 micrometers, and the flow rate increased almost in [ 1 0V 
] linearity, and it showed the inclination of saturation after that Since the thickness of 
the film which oxidized Si was 200nm and the electric field of 5x104 V/cm were 
impressed to the oxide film by impression of 10V, current leak of an oxide film or a part 
of dielectric breakdown arise, and since applied voltage fell, this is considered. However, 
the 0.5nano I. [/second ] rate of flow is acquired for PBS of said volume on the electrical 
potential difference of 10V, and this has the force which makes water height of 25mm. 
Prool^pressure degradation can improve by thickening oxide-film thickness, (b) is the 
case where the gap between slots is 0.6 micrometers, and both pressure-proofing and its 
flow rate are improving, if this grooves mold is called a vertical mold — as a comparison 
— the inside of drawing 10 — width-of-face [ of 1 mm ], die-length [ of 1 00 micrometers 
], and gap 0.85micrometer — the result of having carried out dry etching processing and 
having produced the electroendosmose style pump of the structure called a monotonous 
mold to the quartz plate was shown as (c). Consequently, if the pump force in 0.85 
micrometers of the same gap is measured, it will be thought that the vertical mold is 
excellent in the applied voltage of 10V about 10 times compared with a flat-surface mold. 

[0023] The [fourth example] In order to also use the flat-surface section of the vertical 
mold of drawing 4 , the thing of the structure which combined the monotonous mold 
shown in a vertical mold and drawing 10 is shown in drawing 1 1 . In this case, an 
electrolytic solution flows to space and a perpendicular direction. As for electric 
insulating plates, such as a quartz with which 1 101 forms slot passage and grooves, a 
silicon substrate, and 1102, grooves and 1103 are electric insulating plates and silicon 
substrates, such as a quartz, and the monotonous slot 1 1 04 is processed into the part. In 
the case of a silicon substrate, it oxidizes like the above-mentioned. The 
above-mentioned fluoric acid bonding is carried out to adhesion of the substrate of 1 101 
and 1 103. About 10% of pump force was able to be made to increase according to the 
structure concerned compared with the mere ditch type of drawing 2 . 
[0024] Drawing 12 is deformation of this example, first, forms the slot 1201 of a 
monotonous mold in the insulating material substrate and silicon substrate like a quartz 
plate, and covers them with many lids for these grooves 1 202 with ****** and the 
insulating material substrate 1 203 into it Effectiveness was the same as the structure of 
drawing 9 . 

[0025] The [fifth example] Since drawing 13 increases the pump force further, the 
structure which made plurality the a large number book grooves shown in drawing 4 , 
opened spacing, and was connected to the serial is shown. 1301 is slot passage and the 
capillary passage as a load with which an electrode ring and 1 304 draw grooves and, as 
for 1 302 and 1 303, 1 305 draws blood etc. Even if it uses two or more slots concerned 
and the slot of the same die length, naturally the pump force improves, but when the ion 
current flows such a long slot, Joule heating happens, a pump may be damaged or a 
foreign matter may be got blocked in a thin slot. Therefore, these problems divided slot 



structure and have solve^^by making it a serial. 
[0026] The [sixth example] Drawing 14 shows the increase of the number of the slots on 
the grooves, and the pump structure which opened spacing in the serial and was 
connected still like drawing 10 in the slot structure of drawing 4 aiming at improvement in 
the pump force. Taper structure for an electrolytic solution to impress a sink and electric 
field gently smoothly to the a large number book grooves of the slot passage of 1401 to 
1404, as for the grooves to which slot passage, and 1402 and 1403 increased the 
electrode ring, and 1401 1404 increased the number of slots, and 1405, and 1406 are the 
capillary passage as a load which draws blood etc. In this example, the still bigger pump 
force was able to be acquired by connecting plurality to a serial for single a large number 
book grooves like drawing 13 . 

[0027] The [seventh example] By the result of the structure which oxidized the silicon 
slot shown in drawing 10 , if pressure-proofing of an oxide film is bad, the pump force will 
be saturated with current leak etc. to electrical-potential-difference impression. As for 
saying [ that leak produces this cause in an oxide film ], the potential of an electrolytic 
solution and the silicon substrate of a substrate means approach or becoming the same. 
In order to prevent this, the slot structure using a SOI (Silicon on Insulator) substrate is 
shown in drawing 1 5 that the silicon substrate should just be floating [ therefore ] 
electrically. For a silicon oxide film and 1 503, as for a silicon oxide film and 1 505, in 
drawing 1 5 , a silicon layer and 1 504 are [ 1 501 / a silicon substrate and 1 502 / grooves 
and 1 506 ] the lids of a silicon oxide film. The flow rate increased in linearity, without 
being saturated with using the SOI substrate concerned, as shown in drawing 1 6 even if it 
could enlarge pressure-proofing further and impressed 20V. 
[0028] 

[Effect of the Invention] The component analysis equipment of the electrolytic solution 
containing cheaply highly efficient blood was realizable by combining two or more 
substrates by this invention as explained above. Moreover, high performanceHzation of 
the electroendosmose style pump which is the important component of the equipment 
concerned was able to be attained. It became possible to use for cheapness and the 
body at insurance the device which diagnoses health condition etc. from minute amount 
blood at home by this. Furthermore, this invention did not stop only at blood but has 
contributed also to the component analysis equipment of a minute amount liquid. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

["Drawing 11 It is drawing which explains equipment conventionally. 

["Drawing 21 It is drawing which the principle of an electroendosmose style used as some 
radicals of this invention explains. 

[Drawing 3] It is the schematic diagram of the equipment by this invention. 
[Drawing 4] It is the schematic diagram of the structure of the electroendosmose style 
pump which consists of the slot passage and two or more grooves of this invention. 
[Drawing 5] It is the lid of the insulating material of the substrate with which the slot 
passage shown by drawing 4 and two or more grooves were formed, and the structure 
which inserted the electrode in the inlet and the object for emission openings of an 
electrolytic solution, respectively is shown. 

[Drawing 6] It is drawing explaining electric field strong against the gap of the two or 
more slot used as the radical which produces a powerful electroendosmose style 
operation in the two or more grooves of this invention in structure at drawing 2 arising. 
[Drawing 71 It is drawing explaining the etching process which makes the four processes 
concerned 1 cycle and repeats them many times as an etching method which improved 
the Bosch process which forms a trench in a silicon substrate. 

[Drawing 8] In case a silicon slot is oxidized, it is drawing having shown the difference in 
signs that 02 dry oxidation is formed of wet oxidation, as for (b), and an oxide film is 
formed, as for (b). 

[Drawing 9] The block diagram for investigating the engine performance of the 
electroendosmose style pump by the a large number book grooves manufactured to the 
silicon substrate is shown. 

[Drawing 1 01 The relation between a flow rate and applied voltage is shown using the 
electroendosmose style pump (here, it is called the vertical mold) by the a large number 
book grooves manufactured to the silicon substrate, (a) is the case where the gaps 
between slots are 0.85 micrometers and 0.6 micrometers, and (c) shows the property of 
the structure of the flat-surface mold shown all over drawing. 
[Drawing 1 11 The pump of the structure which combined the vertical mold and the 
monotonous mold is shown. 

[Drawing 121 It is drawing showing the example of transformation of drawing 1 1 . 
[Drawing 131 The structure which made a large number book grooves plurality, opened 
spacing, connected with the serial, and aimed at pump force enhancement is shown. 



[Drawing 141 In the slot sWrcture of drawing 4 , the increase e number of the slots 
on the grooves and the structure which opened spacing in the serial still like drawing 10 , 
and aimed at connection pump force enhancement are shown. 

[Drawing 1 51 When a majority of these grooves are formed in the silicon layer using a SOI 
(Silicon on Insulator) substrate, even if leak exists in a silicon oxide film, the pump 
structure where the high voltage can be impressed is shown. 

[Drawing 1 61 It is drawing showing the electroendosmose style property using the a large 
number book grooves shown in drawing 15 . 
[Description of Notations] 

101 Substrate 

1 02 Extraction Means 

103 Needle 

104 Electrode 

105 Electrode 

106 Filtration Means 

107 Separation Mechanism 

1 08 Analysis Means 

109 Passage Means 

110 Migration Means 

1 1 1 Output Means 

1 1 2 Control Means 

201 Quartz Plate 

202 Quartz Front Face 

203 Electrolytic Solution 

204 Capillary made from Quartz 

205 Negative Charge 

206 Cation 

207 Electric Double Layer of Helmholtz 

208 Forward Electrode 

209 Negative Electrode 

210 Viscous Flow 

301 Liquid Reservoir 

302 Passage Connection 

303 Resin Substrate A 

304 Resin Substrate B 

305 Resin Substrate C 

306 Substrate A 

307 Substrate B 

401 Quartz Plate 

402 Slot Passage 

403 Grooves 

404 Inlet 

405 Emission Opening 

501 Lid 

502 Hole for Inlets 

503 Hole for Emission Openings 



504 Electrode 

505 Electrode 

601 Slot Passage Whole 

602 Grooves 

603 Electrode 

604 Electrode 

605 Slot Passage other than Grooves 

606 Slot Passage other than Grooves 

607 Electric Field 

701 Silicon Oxide Film 

702 Undercut 

703 Pars Basilaris Ossis Occipitalis 

704 Silicon Substrate 

705 Fluorocarbon Film 

801 Silicon Oxide Film 

802 Silicon Substrate 

901 Slot Passage 

902 Ag/AgCI Electrode 

903 Platinum Electrode 

904 Grooves Pump Section 

905 Inlet 

906 Capillary 

907 Reference Electrode 

908 ISFET 

1101 Substrate 

1102 Grooves 

1103 Substrate 

1104 Slot 

1201 Slot 

1 202 Large Number Book Grooves 

1 203 Substrate 

1204 Substrate 

1301 Slot Passage 

1 302 Electrode 

1 303 Electrode 

1 304 Grooves 

1 305 Capillary Passage 

1401 Slot Passage 

1402 Electrode 

1403 Electrode 

1404 Grooves 

1 405 Taper Structure 

1406 Capillary Passage 

1501 Silicon Substrate 

1 502 Silicon Oxide Film 

1 503 Silicon Layer 



1 504 Silicon Oxide Film 

1505 Grooves 

1 506 Lid of Silicon Oxide Film 
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S*t*©lS»»*Ti&iB. 

[»«S3 1 ] i»*^2 9 KiaiS©4>& < £ 6#K#f8: 
£^tM,K^©^8£B/&T*S«tt*4#. ftCcS^ 50 
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So 

[ W*8 3 2 ] if $g 2 9 KKtt©d>& < £ 

* ^ ? t? * 0 , *>o4>«t < £ 

E«££ t,rS*Mft«r»«StiT«,>ac ££#$*£ 

[if *a 3 3 ] if 2 9 tcfa»©4>& < £ h^m^m. 
•r*^(*©fi£»^#fss„ 

[ W«g 3 4 ] 1MB! 2 9 KSBtt©iMt < £ i>9W&8t 

[19*313 5 ] lfJ}cJ13 3 5^3 4KE«0^7X^» 
*tt, #{C-i<';x5 i U>7-U7$U-h-C*6C£^ 
»£T4«tt©fiX##*i«H. 

[if >m 3 6 ] if^JS 3 3M3 4 tCtaig©7"7 X ? 9 

[if *S 3 7 ] gfc&B 2 9 KBB«©d>4 < £ t>®W}^®l 

^©^e©^cC<£4>-aj©^E«. *#a^tt*#r 
swa^-caas *va> a c £ *#it£ -r s«i*©fi£ 

[»*B3 8 ] mmz 9 KBtt©a(M^tt*#J-* 
Wtt^Ja 1 . #KMPC (2-methacryloy 

loxyethylphorylchol ine) -■}<!) 
v-r*S C £ m£T ^fSft©fiX^«T^S. 

[89*313 9 ] m&2 9 KCKDSKMttttrS 

^it £ r ffi»©fs^^w^s. 

©sat*. *©fto*an<Dsa«ffirt£Bft*i^ccaEK 
bxnsctzmit-rz wm<bW&ftig\&m.T£ 

[0001] 

£-e©Sje^ffi£> 3tt^^tf9yAK«MWMK«* 

*©M6*ffiCCB8-J-S. #KSRfi ( 1 -7 A t>xx v V>\> 
«T) ©JliijRtt£©WfWt«iK**+ f5 ';F*3lCi£A 
L/. cn*+fhr7';*©/-«-ra|-H2>^-±«:^Ki3 



(4) 

5 

-rs. 

[0002] 

c i #-e* s«f u» w *©&a&<t -£©Hfflft©ma 
tmti-c it-cm. chBcoJ^&Scflfi&f^-/* 
©ttfflfcj:*). *fc*^**Mfctt&K:*»lr»T*A©H 

* ©ttflressaes r Bitecc-r c t ttuvmao-m 
mmic*s\,>xizmi%iM!m. asm. ®.jn&St®*± 
x&mmm-cittiimmtt&&-ci<zK£> a*© 20 

[ 0 0 0 3 ] a«. c©«t 5aa»»«fiS«B. mfo* 

i©ES^Htcg®3n-CteD. 88#A*<. Sfc. 

ofc. tc6*K ifi¥. c©j:5aa*»«^afKSb 

H363tl"Cl>S (»BS2 000-120189). 
[OOO4]01KC©J:5 K&MftVr£SL<D—ffli:m 30 

■r. i o i BWffr*9, &.Tic7Kt*m&<D&^mz 

v^^n+^f^'JCCfco-C^RSSnS. 102BJM)S 
©SK^S-C* S. 1 0 3 B#£©$KT* 0 . 
KttMtS. C©tt*#rt«OMl/"C3WRW^©JlijR©W 
«)A*lP£T£ 1 0 4. lOSB^I-C*^ C©mffi 

Kior. WjJ:»)WRrtKj|i«tWOA*ia. 106 

Bjfii»©aa*a-c* o . iiii£©«tfi©±ifca> ^tssek: 

5. C<DZ<)v h(c«fc«). JfoM*©^JfiU£, »J 40 

KjMlt#6. 1 0 7t#Ht^«r*9. Wl«U¥S[ 

rff^n^jfiiM^ccDU^©^-/ ^ d+ f u cci» 

DDiiCiKJ:^, U?SMcjfiL*J:9«HH : F**H§ 
ISfa?t/fcJfil»W#&ft*. 1 0 8«^«r#BtC*»). JfH 

*4»©pHffi. wm, ziBMkias. 

•fS/c»©H2>1f?rWr*. 1 0 9BSTO^S. jfifl^ 50 
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a. #stm ^*r#©©-en^n4SsKf SS6B#I8 

vVfrhteZ. 1 1 OBv-Y^Dt + f^Vli-CJfiljg?: 

«swa»K«fc»)»»3esfc«>©»«*a-c**. i 

me^i'*>e.»ss§ns. i i2B. «±©sir^ 
a. wim a«m awm *nm ta** 

S*ii»K:i6i;riW»-j-*A;«)©«Ki*a"C*s. mm 
l,Ti>&i>#, a&±©W£n*i» 17 'JrtccjfiijS* 

i tcgif*euBE#snrt^. 

[0005] WR&m 1 0 2 fc± «)RW3*lfcjlL*tt. 
itia^Kl 0 4(CT*13tlJiLK4tt»). 3 6t«Hi# 

tifctfflrN&tfcOT p Hit MX. -iMt£SR. * h 
•;-i>A. t>VVl*> #Jl^A. ^Jba-*. 

©&&£*«£?*. s#gm©Att©stttt. 

«i8c«:fflt>fc&«#©l 1 OK: J: Off 5. 
[ 0 0 0 6 ] C©<fc *) &J^ffi£B©3£K:f£53!% 

AS4CS fcSffl*»ifCllfW ■SCtcJ: &©£ 

[0007] ifc. 01 "ca^fcsaft^a nou, a 

y W ^-fe^lf-CKiEfflC^^^A-rS/ctoCcffll^ 6 
ti. jB^S-CMofi«*jg«i©*>^TBIfi!5Sn4. 
^©fi/l^jJO^B. 70D7i/->glKJ;ot^ 

•e©f6, ttt^'Mo ^>*me*Ati. cnccis 
d cmE^Ena Lrm^M^**©^^^^^ 1 ?: 
ffiHio-cSjR^KiS-ttSfe©*. terns 

©•Etaflnor. mfSKS«^^tt$-a-sfc©iii'*i 

[0 00 8] 

fflU/c»^(CB. Jll*llll»ja{»II***t»«t3M>tt©* 
?S i £?5L/fc<bt©*E©WffiSti^& (-fe'-f S&) ©^5 

181 1 0K.toVZ*>7{'Em<Df&M*i&T?Z±'>^5 
tmifi&CX^Z. -*t?B. SflSt^-Sl 0 2. iSii^ 
a 1 0 6 . :»f||^a 10 7. ^«t^K 108. gsss^is 
1 0 9©^lfll^)•2)t,>Bl^ltt* 5 Sfi4■r*SP?>'CB/c^B< 

M^ifii«©ff»%}ip^ *fc»K4»a^tt«:#r ^>wffi 

ttft. PHABMPC (2 methacryloylo 
xyethylphorylchol i n e ) # V ~? 
#yx^u>y>j3-;U (PEG) ©Eil^ffiK 

CtiF>©a»®^)S©S5!iacc-5l,>-CBKCC!l$BH2 0 0 0 

- 1 1 6 o 9 i {c*5t>r^6nri,>s. 



(S) 

7 

[0009] ctizommzMifctztttoic. mk2 o 

0 0- 1 1 609 1 K*$<,>TB0 1 t,Cmbtc£5tem- 

®tmm±.<D®*<Dzm<p<Dmm*&i 02. mm® 

10 6. &»f«10 7. #*r*«10 8. sjss^iai 

0 9©siffiB£(*jg£tt4«Tswi8ttf4r&su * 

(D-Jj-C&Sh^m 1 0©S?ffiB*tt©1ifl?Wgi$4« 

*> L/ c n h ©#£©»£. mmoysnammoano^ 

±©&*©#®©**S#W*tij<- b)MDt-#- 

coo 1 0] &tcm*m^t>ftxi>z>Mfm#>7®9 

fi^K«4R»3C4i«OT±*$8S-C&<. IBID 20 

Kr^s ? j» ?Btei>itr#wfS&£ffi&*>©-cfcW;h 

tE*©#S;B£fl4B£;S.-r. Mtc&H 
E^»IHB«*!Mlif Sfc». A*5fi^-cffiffl-r Sects 
3c£4BS;t&l,>. *^W©BWB. Sft«lt^ffifiBtf 

*H>t7>fj'o+ + 17 y ? -j yic&A-? stable. 

Cite**. 

[0011] 30 

<,>£C4a>6i/S£Uc *>©?#>•&„ #SH8©2Si!B#e>B 
Bi>s»«***rcft6©*a**ti-ewBiiSu £ 

Sft^ffiMSiJi L fc»c C ft 6©a«4B£ 0 

*.tog i K«M,»r»flEK#a 102. salvia: 1 0 6 . 40 
#8t*a 107. io8. ssss^e 1 0 93© 

3M84. £«*©1 \0Z&*mteZW&±.KW£X.ft 

©J^JCi-SCiKJ: -?-C««II«>*M&ft4t£3fc© 
«t 5 (CWBfttKtf 5«4WjJ«Sc < & o . tt»&?n©!&£ 

[0012] mttftiCBSTr. £«*8l 1 OttWDS 
K#S1 02. 06. ^fft^Sl 07. fttt SO 
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*® 1 o 8 . 1 o g«©^oim«;wnt(© 

©4>fc < 4 fc-SBBM PC^'J -?-*©£f«tett** 
C©i*^«C<ifc««l*Sl 1 0 4«^-rS^ffl©'J> 

*-jr«tt©i6»fi*j. ita©«fi!WH«fLhKji5jai/fc 

«*©^S©Sffi©*nj:>J4>m>tt*4r«fiSc3nS. 
*LTCft6©«HS«©»«4fM»*«l 1 0*J««3 
*vci»*«**K9£fotf-cHWtr*. c©4S8JJl§ 
«R±©*Mff#R 1 0 8 4. S&8JJ!§»g J: 0 *ffi«© 
/JvS«,»»R±©*l&#«l 1 0 4©BUcttittS*i«««: 
aHSnri»*. «±© J: 5 fc-TSC 4 SK 
f% 1 0 2 . 10 6. ftWZWL 107. 

S 1 0 8 . fflg&S 1 0 9 3£©#©K te^TBJt?^^ 

essti & * >'< » * ©jfii^& 4*©#«*iffl»fl ^ 
tvt. ifii«A»/jX#B??l'3&< t*i6©#&4iij©T & 

C4^-Ctr. Sfc. »gl 1 0©SE©4>&<4*> 
—SUB, if tt««©«R«6fSE**L fc4 * K<- f * 
{i©*g*f ftj£©*fflg83tiU:tc£Jft 0 fc« * ©^ 

«swB***«*a4urffli>5*i^. fii>««n« 

tt"CWl»5l*ii*. *Sl»B»LfflLtt**»5C436J 
ft*. 

[0 0 1 3 ] *fc. #fPJJ©-SP©S4fc£1Ifv«3§ifi 
©ISffi4024ffll>-Clllf#{CiftWrS. 2 0 1 
"C*0. 5^ffi2 0 2Bii^*KS-cst>nn^ 
ifi % nMW®m2 0 3 4S^S?+ tt7V2 04 CC&A 
T€.4. *JR *B?Wg«#«:#*& t . -e©s 
ft. 53S©SlffiK:B©©m?52 0 5#£C. WSftSSt 

*©*^*> m-i*» 2 0 6*iiiKi«i(/. ^Ji/ 

A*;l/^©S5irSB2 0 7 4^DSo C©Sffi4€- 

<. s^B^c-e©m{4^iS^. -e-c-c. ttt^yo 

MatCiE2 0 8 4*2 0 9 ©]ftmE4E(ttnf S4, •€•© 

***>#*«Bawtc«ti. ^©tti4iS2 1 occtom 

X-b*. ft-of, c©J:535c53W+*t9';*aB© 

-spfcs^u. ttf? ';©wJScc©*«E4En*pi/ 
f. SfeS8*tc^«K^-c?i/c-r4. -e-©*i.f7'ju: 

S#-5C4*i-C#.S„ C©5398*+tT5yKffiSr* 
fc©3is««iS2«*>^4^-C^4. L^L/. S2© 

i^^sgo-sptcmE^Enftn-r-s/ci-j-fB. 

SWS«4^«l3tt-5E*B. * + 17 "J ©IRfflCCStiJg 

Jt«-r*©-c, *^*>©f5f»4Jtrte»«:»i*Jc:<. 

«««jtti»<-r*fc«>K:ft3«fi<. jK>^W»©* 
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[00 14] 

mztnt. m$xmi iisjckott. mitmom^x 
mr, immi 02. fm&sti 0 7. #*r*ai 0 

8 . fi&SS^K 1 0 9 3?©#&ttSMgS« A 3 0 3 ifiJSI 
SSB3 0 4©HJCffMSti. C*ie»©*M»MPC* 

';v--c«aor*j<. ®m-m 1 o«s«a 

3 0 64»«B3 0 7©HK:^(iX<?ft. 4>&<4<£>SK 
#«)3M8©flffi©4>fc < 4 fe-»»4>tt**0«IW* 

!4-c«fiS§n5. e*it*ffiESf*«:c©J: 5 

t,>-c-€-©*HSr^- #m<a©iis i» \mxym. bx tm> 

U *ffi«IM!aiKJ:»)-tf-**ffi*W±S-ttT:fca 
(,>„ C © J: 5 KHmZM b D&UcWi&R A 3 0 3 4 fit 
HbS«B 3 0 4. fcitfgfiA 3 0 6 4S$B 3 0 7 £ 
HAO^bttTHWtfS. C©£*8HMS*t»3 0 2K: 
fct>T«8fli&*EA 3 0 3 4S$B 3 0 7 (C®jISt»:fc 
?L*^3tttt#&tt9£*>tfSC£T0*T*a 1 0 8 

i^tt^si i o©m©*R*sa*-i"*c 
[0015] 04 cc*^©mmajs^!i<>7 , ©»J»© 

Miit. 40 l»E3SlS&4*©*&l**tfc Sfctt 
Ji^Sfi'C*'). 4 0 2«"?'^d;ci+ + t-7'Ji^*SI 
SSE8§-C*0. *©-8&5C4 0 3©£&$a>e>&*ail,»iil 
***&SU 4 0 4440 5t*K«aAP4»fflPt* 
•S. 8S£8&©i§£«. £1*4 024403 iflDZDBfiS 
ft. ©{b-TSo H5«. H4T5*LfcflbWBfiS3ftfcS 
«©^5 0 1t?*9. 53t81S. *fc«afRg«£&{b 
Lfcfc©-C*S. 4 0 14 5 0 1 £SS-r-£.o 5 0 2 4 
50 3«:Jt*4 0 4440 5&c*fl£t,T. SSSff?^© 
ttAP4ttWPffl©?L-C*0. 5 04450 5ttJt*H 
ffi-C*0. SttOa^i'O^IWg/AgCll 

s, ttcasmmmx&z. 

[0 0 1 6 ] 04(C«jg{Ctel»r*^©5P>^ 

H?§«^h2.?t*ss^(*6o i <d— sate, mmasfk 

<. &$tt?»«JiiS4|alDS!<*-C. *©»**»*KWfc 
«£ji/cl/. C©tM^S©PMHK. 6 0 3460 4 

©««*><=> an&Epjjinr 5 4 . c ©jusem*© 6 0 5 4 

6 0 6-CB^*>*se£nM<. «gf©gP»6 0 2r«SS 
*iH<. S!SBffi©riS< 4-5. 8ti¥©Wi8K: 

EfflramE©^^* 1 **!^. -e©*s*. 06«:^-f<j:5 
cc*#6 0 7 at. jn»rt©*i>*^ * ? ^"(ct*jS«»*J 
wans n s c 4 tc& £©r. mictfw wct> 

[00 17] 
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[?9feM] (»-©!6(fi«) H2K*jt»rWliaMRA. 

B. C©W44U-C*yi9 L U>7-U7^U-h (PE 
T) t«l>, *fca*«»A. B©tf*44LT;53t£ffl 

t,>r. *n-en©sffi±tc{f ax^s 1 0 2 . #sst^Ki 
0 7 . 108. ffiss^s 1 0 mo^mtmm 
immzm^td&m&mi 1 o*3asu pet««± 
©s*a©«ffiKBMPc#y v-*«ffli/fcfttc. p 

ETa«4E3i««Ste9£tott-fWbU AiK#«T£ 

DfJlj»S»©»IW»nHtt<. C3HS«©**flH.»rf¥ 
S1£©#©if£J: 0 fe^PflK^ftS -ttS C 4#-C£ i> 

©«. a 1 <jym&®. 102. #st *& 107. ftffi^ 

SI 0 8. SKS^Sl 0 9©*(CMPC^'Jv-£ttS 
■rSXgt?. toTA^jr^e.MPC^yv-^t?^*? 
»gl 10*r»j§U CCrt'-SPMPCtf'Jv- 
20 rttSS tlXbt (, * IMfoWBTF btctctbX-bi, 4 
^il&ttS. c©«fc^K*^W«:«J:or£>Sft^ffittSI 
«c J: ■»rffli.>*«S*«R«: , r * c 4t?c© <fc 5 fc*tffi 
£acc# 5 WW*JIWWl/tt*>6«#©8»*St*tf a 

K110?:^U. cn4SH!(^®l 0 2. #18*81 

0 7 . ##t3M8 10 8. ?fcS§3M& 1 0 9 «©¥£«&$ 
UfcPETSS4te«3ffWH*{fcUfcti^K:te^rfc« 
13351 Gttttfi»fte#*J»6*ifc. 

30 [0018] C35-©S?i6W »-©^««t«'Cffll»fc 
55ISffi©Kto»3fC$ffi)a:^7^?y iTft^PET* 
SS4LTffl^. Ctil,C®®^mZBl$,btc&. C©rt 

£«fiS7E^4 1 n^ts^-t bX7E OS (fh7Xh 
S i (OC 2 H. ) » ) . SfeWR««Ufi 
7C%tbX%t!frf-tbX®%Z%m\£bX<D~-V 1 
A (He) 44fcK£AU ^«J*S©»«^««cmS 
^SHL/t. CtttCiWafe (Ji«»: 13. 5 6MH 

z) ifeswEnftiL.r. ^tt^rt^ET-cv^^aT- 
s i o 2 . mz-n. i o 7 . i o 8 . wm-vk 

1 0 9^RSl//cPETSfi4SAD^toLT-ft{bL. 

w.ttxn'-ikk. sm^m o7-cjfc»j(u»»it*tfi». 
©«B(i*jraa* < ^. * c 4 £ttfg o fc. * tmuic® 

^ a ^5 X-?Mffi£S6 b/cfttctet>r T E O S £^IA 
OTI«KJ»aWUI*««l/&«^i««ISI^©Jil* 
50 *JiD ! lfil*(S#©»86«ftt* 1 f#^nft:. Cti«F*3M«ffi 
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-#*-fh (pc) zmwcmGicb, pet©£*£ 

[00 19] C»H©JWW H4Kij*LfcJ:5iWt* 
«a*K>7*fWU tt«W<fc. fW&». Si? 
«£3*S£*fli<>>. S3«©tldt*. C3&KiBtC? 

ft. mmom^it, mmmfoz looow^i^t 

{fcL-C. 8 0 0nm©JNtt{Ute«ttt/fc. 5£«©i© 
£t*CrJLL S*©»6BIKblU:fc» l^t-AU 
i?*h (ZEP7000) £ift7 0 0 n m* 

i/, m?-t:-'&wmi&v^it-->zMi8.btc. -en*-? 

CrR©*£tt. i&lil+3 0%&J&©tg£*/* 
* I CP <9HM£g??X-?> * Ht*r>?"J-a«: l 
3. 5 6MHz©*Jg^^5 0 0kWCSAL/. 7 
>T±frP> 1 9 cm©TSiE©CiB-CDC^Wr^E[WDffl 
{C13. 5 6MHz©»jaifi£|g£Uc*&SS8K:'?* 
^£$£gl/T> 1 2 0 eVO-Y+^i^Jl'+'rC rM?: 
Xy*>i/btc. COCrI?:VX^K, C s F 8 +7 
0%SF. OICPWTTil©53@«[*i^> 

[ 0 0 2 0 ] JRKfbMOW&tt. C 4 F 8 +4 0%H 2 
ICP©lMT>ftlC13. 56MHz© 
«g«*a*6 0 0kWCftAU DC-'WTXElWnffl 
£13. 5 6MHz©iSJ§i££i|££l//c*&a&{C'?x 
3 0 0 eV©-f#>i*;l'*"-CC©l'y 
XF7Xm7f>^fc. US'* htNtictt. Kit 

■^V^Ufc. aStOJKsrS/affitt. (1) SF, &£ 
©T-^Xv-CS i«r^*tt^«K:ji^>^. (2) C 
HF, &£©:/5XvK£9^#1^t#©rtHK7nn 
#-#>J®£it». (3) T^^>7-5Xv«-ca^K 
*Hifc'W7X*ElWllIt,T, Ar + -{:t>*»SU 
ffl©ilMll©**»*©— 74 ?>l<Z£&.®m&b 

r. s i««©&ig (tv-?) ji 9 ^>^«rtf5*s. 

Ar* J*>K*QMWtMfiZ'-<i*xyf>#S 
ft, »vXi»tt3WB**>ote. *C"CC©«A4l/T. 

H7K*©is*5«-rj:9K:, sr ( i ) g£8ftj®7 

0 l^^KltSF, %m>tcR I E (JStStt-Y* 
>Xi;?>y) £*t5£. 7>#-iJv H7 02#£D 
JSSB7 0 3 «r >if-iJv \-S.JzK)&<Xv?> 
?3ftZ>. CCf, 7 0 4f33iJ|{«R'r*S. (2)C 
4 F. +2 0%H 2 %ffll>-C#ja*ffi-C7 0P*-sK> 
«7 0 5 £j?tF*J{C$-(CiiiS<*ttS. (3 ) WO' ( 1 ) 
©7n**KJ:gjia^lteli^raiB|i#«:. Tift© 
3i«S«7 0 4*i^>y?S. (4) O, ^7 
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£. 7 0 3©7>y-#* MCjgBLT. $ff 

WK$(flMK$t^tK#'#S£TS. *cr. CF, +3 
00%O 2 *mMc2. 4 5 G H z © W * cri&Klt-e 

-■ec©»**&aor. 8tt»tt©wiwt*fT5. 
t/cHz^fg. 8iR©i»£#tr£Sffi£&{fcT&. *© 

5&c, «©ggP3IJK:«K{l:^ao±*s x&m3ftZ 

10 **. «B*<w«»i£ii3R©a^^^. ®mt*m®m 

Si, 08 (a) tc^TJ:5{t$rt#$-&cgMt;*ftS 

[002 1] C 5 OT«&Sl,fcS*ill* 1 0 0 0 -ct?i 
0#£ 1 SfloraS©'?** hK<b*l/fc„ COSIS 

WfcE3S«i41%7s.Ki«4i{caSfl/-C > 1. 3M 

p *<Dajj*2 mmvML-cmwuc. amy?® 

20 <l>irWA,V^Z. 53SS«©*B£«, lam 

«T©*i©s?t©s{^«ffl8ifc*o/c©-c. 09 «. mm 

££©tffj&0£^-r. IPSO . 5mm. gg3 10/im©ji 
ffiSS 9 0 1 ©MfJ©B:S 1.5m m©^?UC A g/A 

g c i mm9 o 2 £ a^m®9 o 3 zm-t, -eoiyj© 

0. 5mmxo. BmmiiK, 0. 85(im (a) £ 
0. 6 urn (b) ©~affl©^+ ?7\ aiSlOtfm© 
S i O, /S i ffi*3 1 65«CCKtffc«»!l«>^»9 0 
4*f^iSl>fc„ 9 0 2©Ag/AgC l^ffitCB. +^ 

Ag/Agci «S5fflc>fca*«. ®SE©EnJin-t?tt 

6rabS. 8ior. ^«W^«©ii£n«9 0 2*6 9 0 
3lCft1f>-r>-cmftZ<DV, 9 0 2©?L*>e>©^a©iiS;A 

^Ki^/c*. Ag/Agciiimi. mmivii 

SttD/c. 9 0 2£9 0 3©7L©HPS«3mmT*D> 
gi3mmx 1 0/LtmX0. 5 m m©^S©m»ai§^ 
*ft?5£Or^a6Stifc„ ®sss«£o-r«. -f^> 
&g#i/io, ph#7. 4©pbs (.v>mim 

40 ») ^li--l<>7'<Srffll»T. Jfil!t?r9 0 5©a 

AP*6* + t^U 9 0 6 CC5l#ii*> #Mm®9 0 7 
£^V*-fe>1^-, W^.tfISFET (^*>aSSW 

sh7>y^*> 9 o 8<,c£K)mm-?'-*}-imM-rz 
m. i s f ET©y— b&mmowmwm^i&xy? 

tZWmLtt&tiLtD&WZttttcibtCte, 902OAg/ 
A g C 1 SffitSSJftSffiiCf 
[ 0 0 2 2 ] 0 1 0 «. C©3i£«£ii©tf >7"=S:ffl 

t. (a) «.««©+>•> 7^0. 8 5ym©»i^-C 

50 $,0, i ov*r««taw»W«:it«*a«nt. *©a 
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#2 0 0 n mfc©T\ 1 0 V©9«)irC*©IHbB«:« 5 

m-t fr-ttommmm. c . eu»we*hbt l & 
/cfei^^ens. ua>o. 1 o v©mE-cwia§«© 
p b s#o . 5 i-s i) v h;b/#cDffiji*nf e>n. cn 

tt. *42 5mm©jS${CfflU±CfS**i*S 0 WE& 
<bBlMtiW**<r*cir*#-c*. (b) b. m 
m<D¥+'y7WO. 6 umOm^Vib'O . iWEii&fi© 
H*£t>flLhO"Cl»S. C©»8M£«iI? tt 
SiU, 01 OtfnaSl mm. gSlOO/xm, =ft 

» fo . 8 5 <* xa¥-m&tn&m&omimmL*y-7 

(c) iL/t^L/fc. -e©t£J&. IslCft^OO. 8 

Jt-<Ti o v©EpjjnmE'r* { j 1 ofSMnrus£#A6 
ft*. 

[0023] (.mmommm^ mAotmow-w^bm 
mutt), tmtmi o*«:mi/fc¥«s4ffl*^to 
wt«a©fe©*Hi ltc^f. c©»£. siiffiSiK 

fcttSffl£«fi#ffiCC**i5. 110 1 
^*SS£tt£©IMWK«>8**«. 1 1 0 2 Btfl 

». 1 1 0 3itB^tj:^(oimm^mmmm-ciib*). z 

©-gWc¥fij©i»l 1 0 4*iftII3nTt»-2. o 

©tB^uwaiaa. i«b*fT5. H0141103© 

Sfi©S#«:BH52i©7 v^>7 J ^>^tf^o 
MSICJ:D. 02 ©#&*?*§!! «cit^Ttt 1 0%©tf> 

[ o o 2 4 ] 0 1 2 «. $mtea©£j&-c& o . bc© 

K53«t©J:5ttl6IW****aJWSK. «a©?i 
12 0 1 *JK«U *©*K£&#?*8 1 2 0 2 
It lfet&tt»«l 2 0 3-C^-T^., a&ftttH9©tt£ 

[0 02 5] CfffiOHWW H13J*. EK#>^» 
fcWTfc® . 0 4 (Cn* 1/ fc£$#?IS¥£1fi&<!K: l/Tia 
»**»riaroitcSll»LA;flJft*SW. 13 0 1 Offift 
R. 1 3024 1 30 3B®ffi?L. 1 304Bjff¥. 1 

3 0 5 tittmtt £'£5 1 fciitr ASS £ or©* + 
0&-C*S. ffi»fli©aS8l<!:ll(;gS©*4fflt»-Ct>* 
>7*ttS*»l±T4#. <f*>«»#C©J:3&*l.> 

fco. nc»flHciWMi|irs«c fiE^r. eft 

Ztc. 

[0 02 6] iW\<DW&Wi 0 1 4tt. ^^©IfiJ 

b. mm i o tawt&K.wm**>»-c&i/LLtLtf> 

■fm&ZTik?. 14 0 1 MttKftlg. 1 4 0 2 £ 1 4 0 3 
EMUBL. 14 0 4 Bflttt&t L fc?H#. 1 4 0 5 B 1 

4 0 1 ©?8i£Sg*>e> 1 4 0 4©£8#?tgf'NlIft?ftj§® 



(8) #082 0 03-6 5 90 6 
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#*A-XtCifcU MoS^4i|g^*>{CE[Jjp-r5fcJi>© 
f- >*K>S. 1 4 0 6«KHiS«ci*45ltji«f^iO-r 
©* + £7';ifi8&-C£>5. ***WCtt. #-©£»$ 

[0027] cnn:©*it«J h i o icfKbtc&mnz 

BMkl/fcfltt©«*r«. BMbM©ftE*sJBi.>£. «* 

©MSB, KffcWcy-»#£C«£t»9C£B. «» 
10 MIM&TJt©BaU^*tt*>SiE. XB[e3CCC/«cS 

c cn^PMtstctt, s&astfsst 

W«C#*Lri»ti«J:<. *©fc». SOI (S i 1 i 
con on Insulator) WRifB^ttiMft 
il£0 1 5 K^-T. 0 1 5 CCteOt. 15 0 1 BIi»S 
«. 1 5 0 2»3*tt{bft. 1 5 0 3 BUSH. 1 5 0 
4B3SHftftB. 1 5 0 5 Bflttf. 1 5 0 6 ttgXttfc 
^©g-Cifc*. S«ESOI»R*fflt»SCi-C. WE 4 
Mfc** <•*-*<: £#-C*. 2 0 V£EPflDLrfc01 6 

cc^-r «t 5 (cfiwr s c tm < . WBWKjusftwiwp o 

20 fc. 

[0028] 

[s^©^*] tLhittwu/citeo. xmwtczm®. 

S«M?§fS©fiE^^S4ll^-ric:i^-c#fc„ * 
fc. ^8EKS©fi^^^S^t > $>.5^mM^a^>7' 

©*tttt{fc«tjsw*ci*»'c*te. cntcio^r 
Stfi«^ 6«ffKffi«c tzm* 4 x^gffi, 

^B«©*KB±*6-r. St/hfi?R^©fiR^«T« 
30 EtCfcaF-SO-C^-S. 

[0 1 3 sa^»*siia-r5iar*s. 

[02] *^?g©-g|5©Si % Z>mm%%M<DMM<D 

mitzm-cabz. 

[03] *^wc<t^a©«iiK0-c*s. 
[04] ttmtmRtmtom#*>s>iiswsm 
mm#> ^©«jt©siBS0-c* s . 

[05] 04-C^l/fcStSSKi«»*»l¥*s^$n 

/c*«©iteiS«i4©M-c* o . nmmmo&jKn t & 

[06] 02K«JtK*J^T*l6W©a»*?«SfCC« 
*&SaiS2aEf^ffl4*CaS<!:&S^*3t©*+ ? 

[0 7 ] a^sfi(caii»3t4^)3fr ^ 

[08] a^4K^b-r*IS. U)t*02K?-f« 

fb. (o) b^x»^ HKfbcct^-cKfbiS^fiXsns 

50 ^©ai»4^L/A:0t?*S. 
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[09] imm.icm.ft l t&m-mmtc <t s mm*t 

[010] gftSgtcHft 1/ fc£&#?8§¥Cc <fc sn» 

Si BttlI«E©W*«:fiVr. ( a ) tt. it^©^ + 5» 7* 
#0. 85/imiO. 6 ym©li^-C$)'3> (c)«0 

[011] «ffliTras*tt*^bttfc*jfi©>i*>^ 
[012] 011 ©^Wt^THT**. 

[013] MHWKttflic ornB**wr« 
[014] h4©?w«»c*«.>t. atffoaMft«Jtt 

0, MK0 1 0 ±H«»JK|IBI»**wr«IW*>:/* 

[015] SOI (Silicon on Insu 
lator) J«4m»fcfflRHfc£«*»»*JB«0 

[016] 015 KwOfc£»P*^*fl!l,»fc«S« 

2«^4m-r0-c*s„ 

101 s& 

102 m&WL 

10 3 $f 

104 

105 mm 

106 

107 ftwsm 

108 

109 ifttt?gt 

1 1 o m^m 
i i i a*#s 

1 1 2 $IJ»^S 

2 0 1 5586 
20 2 SH^ffi 

203 ms?»^ 

20 4 53@K**£9'; 

20 5 ^©^W 
20 6 

2 0 7 ^;l/A**^©aSdSJB 

2 0 8 jEC^ffi 

20 9 %<o^m 

2 1 0 ffittjjfc 

3 0 1 SB? » 

302 msmm 

30 3 «}J!§*t£A 

304 mnmm 

30 5 fflflg*SC 
30 6 SffiA 
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30 7 »«B 

4 0 1 Em. 

40 2 jfifcSS 

40 3 fflff 

40 4 ffiAP 

405 amp 

50 1 * 

50 2 £APffl©?l 

50 3 &fflPffl©?L 

10 5 0 4 m% 

50 5 m@ 

6 o i ®im±& 
602 mm 

60 3 

60 4 ^ffi 

60 5 mmmomm 

60 6 »S¥fcW©SI«88 

60 7 mn 

7 0 1 SgtlSfbJi 

20 70 2 7>y-*?h 

70 3 fiSP 
704 

70 5 ^no^-jjOM 

8 0 1 SXIMUI 
80 2 *!3&«t& 

90 i mmm 

90 2 Ag/AgClli 





903 






904 




30 


905 






906 






907 






908 


I SFET 




110 1 


sis 




1102 


mm 




1103 






1 1 04 


m 




120 1 


m 




1202 


%&mm 


40 


1203 


m. 




1 204 


WR 




130 1 






1302 






1303 


mm 




1304 


mm 




1305 






140 1 






1402 






1403 




50 


1404 
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140 5 f—/-m& 

1 40 6 +tt7'J 

1501 mmm®. 

1502 imwum 



(10) 

* 1 5 o 3 imm 

1 5 04 ^K{bM 

1505 mm 

* 1 506 SSBtfUBOg 



2003-65 90 6 



18 



mi] 



[02] 



103 



205 




206 / 202 201 207 



109 



101 209 




[05] 




sos - : 



[03] 




107 HO/H 



302 
A* 



-104 
-10S 
-301 



-CH- 



-302 



- 304 

- 303 



~307 
*306 




A-A' SrffiB 



801 



802 



✓401 




902 



J ^ 907 



[08] 



906' 



1.5mm 



905- 



— 801 

— 802 



K) 



(O) 




-4- 

1101 



mi2] [0i3] 




02) 



ftffl 2003-65906 




(51)Int.CI. 7 

GO 1 N 33/84 



b»hb# 



F I 
GO 1 N 



7-73- K (##) 



27/46 
27/26 



3 3 8 
3 3 1 E 



(72)»«# mn w 

»^Jl|ftfiS^m^tKiffi8S2TSi8»«!j 



F£-A(##) 2G045 AA13 AA25 BA08 BA10 BB05 
BB10 CA25 CA26 DA04 DA31 
DB01 DB03 DB07 DB09 DB10 
FA05 FA34 FB05 
2C052 M30 AB01 AB02 AB06 AD09 
AD29 AD46 BA14 CA02 CA03 
CA04 CA07 ED17 JA01 



